
 

 

 

 

 

 

FRUIT BELT REDEVELOPMENT OF CARLTON STREET 
FROM MICHIGAN AVENUE TO JEFFERSON AVENUE 

NYSDOT PIN 5759.40 
 

CITY OF BUFFALO 
ERIE COUNTY, NEW YORK 

 
 
 

POROUS PAVEMENT TECHNICAL MEMORANDUM 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Prepared by: 
 

 
 

620 Main Street 

Buffalo, NY 14202-1906 

Phone: 716-849-8739 

Fax: 716-856-0981 

 
2010.0374.00                     July 2013 





 

Porous Pavement Technical Memorandum i TVGA Consultants 
Fruit Belt Redevelopment of Carlton Street   July 2013  

 

TABLE OF CONTENTS 

 
 

I. INTRODUCTION 1 

A. Project Description 1 

B. Existing (Pre-Developed) On-Site Conditions 1 

C. Proposed (Post-Developed) On-Site Conditions 2 

D. Environmental Impact 2 

II. POROUS PAVEMENT CAPTURE AREA AND CAPACITY 3 

A. Capture Area of Porous Pavement 3 

B. Porous Pavement Sizing and Capacity 3 

III. PERVIOUS ASPHALT MAINTENANCE 4 

 

APPENDIX A  LOCATION MAP A 

APPENDIX B  DRAINAGE AREA PLANS B 

APPENDIX C  PERVIOUS ASPHALT DETAIL C 

APPENDIX D  BORING LOGS D 

APPENDIX E  POROUS PAVEMENT SIZING CALCULATIONS F 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Porous Pavement Technical Memorandum ii TVGA Consultants 
Fruit Belt Redevelopment of Carlton Street   July 2013  

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

Porous Pavement Technical Memorandum 1 TVGA Consultants 
Fruit Belt Redevelopment of Carlton Street   July 2013  

 

This document has been prepared by TVGA Consultants to describe the porous pavement 

treatment that will be implemented to mitigate negative impacts from stormwater runoff within 

the Carlton Street Redevelopment area.  The project area is shown in Appendix A – Location 

Map.   

 

I. INTRODUCTION 

 

A. Project Description 

 

The project involves rehabilitation of Carlton Street between Michigan Avenue 

and Jefferson Avenue within the City of Buffalo, New York.  The existing 

pavement, curbs, and sidewalk are in poor condition throughout the project 

corridor.  The proposed project involves a mill and overlay of the existing 

pavement, replacement of curbing, replacement of sidewalks and installation of 

ADA compliant curb ramps, replacement of driveway aprons, replacement of 

signage and striping including safety upgrades, installation of new decorative 

street lighting, and landscaping improvements.  Additionally, the existing 

roadway will be reduced in width by 2.0 linear feet along the south side of the 

roadway in an attempt to preserve several old growth elm trees residing in the 

south side snow storage area.   

 

Porous pavement will be installed along Carlton Street between Orange Street 

and Rose Street to reduce the stormwater runoff entering the combined sewer 

system.  The pervious asphalt in this section accounts for 43% of the project 

corridor as shown in Appendix A – Location Map.   

 

B. Existing (Pre-Developed) On-Site Conditions 

 

The project corridor consists of primarily residential properties.  Roswell Park 

Cancer Institute is located at the west end of the project (Michigan Avenue) and 

Marva J. Daniel Futures Academy (School #37) is located on the south side of 

Carlton Street midway through the corridor (between Orange and Peach Streets), 

as shown in Appendix B.  The project area generally drains to the south east.  

The corridor is not located adjacent to any known stormwater hotspots.   

 

Soil borings and pavement cores of the project corridor were collected by Quality 

Inspection Service, Inc on August 2, 2012.  Two soil borings (B-3 and B-4) were 

taken in the northern snow storage area within the limits of the porous 

pavement.  Both borings found fine sand 3.5 feet below the surface.  At a depth 

of 6 feet below the surface, both borings had a combination of clayey silt, and 

silty clay.  The groundwater surface elevation was not reached at a depth of 8 

feet at either location.        
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Two pavement cores were taken within the porous pavement limits.  The first 

core (C-2), taken approximately 100 feet east of Orange Street, consisted of 

asphalt surface on a concrete subbase.  The concrete subbase was laid on fine 

sand to a final drilling depth of 3 feet below the surface.  The second pavement 

core (C-3), taken approximately 55 feet west of Rose Street, consisted of 3.5 

inches of asphalt followed by gravel to a depth of 2 feet.  Below the gravel 

subbase is fine sand and silty clay, to a final drilling depth of 3 feet.  The boring 

logs for the porous pavement section are provided in Appendix D. 

 

C. Proposed (Post-Developed) On-Site Conditions  

 

The proposed project includes the rehabilitation of the existing roadway, curbs, 

sidewalks, and lighting, including four blocks of porous pavement.  The porous 

pavement section will utilize 6 inches of pervious asphalt, a biaxial geogrid for 

stability, and 12 inches of gravel subbase for stormwater storage.  Within 3 feet 

of the proposed curb line, the gravel subbase storage area will be extended to 3 

feet in depth, and include an 8 inch perforated underdrain to convey un-

infiltrated stormwater to the combined sewer system.  Appendix C – MD-3 shows 

the proposed pervious pavement features.     

 

D. Environmental Impact 

 

Correspondence with the New York State Department of Environmental 

Conservation dated June 13, 2011 confirmed that there are “no records of rare or 

state listed animals or plants, significant natural communities or other 

significant habitats, on or in the immediate vicinity” of this project site.  No 

further investigation or coordination regarding protected plants and animals is 

required.  

 

Correspondence with the New York State Office of Parks, Recreation and Historic 

Preservation (SHPO) dated May 27, 2011 stated that “it is SHPO’s opinion that 

your project will have No Effect upon cultural resources in or eligible for 

inclusion in the National Register’s of Historic Places.”  No further coordination 

with SHPO is required. 
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II. POROUS PAVEMENT CAPTURE AREA AND CAPACITY  

 

A. Capture Area of Porous Pavement 

 

The capture area of the porous pavement was determined to be 5.90 acres, 

using project topographic survey, United States Department of Interior Geologic 

Survey (USGS) topographic mapping, and proposed project reconstruction plans. 

 

A review of the available USGS topographic mapping determined that the 

stormwater generally drains to the south east throughout the corridor.  The USGS 

topographic mapping is shown in Appendix A – Location Map.  A profile of 

Carlton Street within the project limits shows that the corridor drains eastward, 

as shown in Appendix B – Drainage Area Plans. 

 

It was assumed that none of the structures in the capture area have roof drains 

connected directly to the combined sewer, and that all roof runoff will be 

conveyed to the porous pavement.      

 

B. Porous Pavement Sizing and Capacity 

 

Review of the soil boring and pavement cores in Appendix D reveal a general 

presence of fine sand at a depth of 3 to 3.5 feet.  This sand layer is ideal for 

infiltration of rainfall into the native soils. 

 

Below the pervious asphalt, the porous pavement will be supported on 12 inches 

of gravel subbase for stormwater storage.  Additional storage will be provided 

within 3 feet of the proposed north and south curb lines, providing an average 

gravel subbase depth of 1.74 feet. Per New York State Stormwater Management 

Design Manual (August 2010) guidance, the required porous surface area for this 

capture area is 9,782 square-feet.  Calculations for the porous pavement sizing 

are included in Appendix E.   

 

The provided porous pavement area will cover 38,280 square-feet of roadway.  

The gravel subbase reservoir provided is capable of storing almost 4 times the 

required stormwater volume.    

 

Table II-1: Porous Pavement Sizing and Capacity 

 Required Provided 

Porous Pavement Area 9,782 SF 38,280 SF 

Storage Volume 6,808 CF 26,676 CF 
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III. PERVIOUS ASPHALT MAINTENANCE 

 

All porous pavements, including pervious asphalt, are highly susceptible to 

clogging and must be properly maintained to maintain infiltration rates and the 

long term permeability of the pavement.  It is critical that sand and cinders are 

not used as deicing agents in porous pavement areas as they will quickly clog 

the pavement pores.  The New York State Stormwater Management Design 

Manual (August 2010) recommends the following maintenance activities for 

permeable paving.    

 

Table III-1: Pervious Asphalt Maintenance Schedule 

Activity Frequency 

Ensure that paving area is clean of debris monthly 

Ensure that paving area dewaters between storms 
monthly and 

after storm >0.5” rainfall 

Ensure that the area is clean of sediments monthly 

Mow upland and adjacent areas as needed 

Vacuum sweep to keep surface free of sediments 3 - 4 times a year 

Inspect the surface for deterioration  annually 
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620 MAIN STREET
BUFFALO NY 14202

P. 716.849.8739
F. 716.856.0981
www.tvga.com

PROJECT LOCATION MAP

PROJECT NO. 2010.0374.00 JULY 2013 FIGURE NO. 1

³

CARLTON STREET
BETWEEN MICHIGAN AVENUE AND JEFFERSON AVENUE

Source: NYS GIS Clearinghouse, Buffalo NE Quandrangle, [http://gis.ny.gov/gisdata/quads/drg24/usgspreview/index.cfm?code=o42078h7]

1 inch = 1,300 feet
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CALCULATION SHEET

SHEET NO.______OF______

JOB TITLE Fruit Belt Redevelopment

JOB NO. 2010.0374.00

CALCULATED BY DATE

CHECKED BY DATE

WATER QUALITY VOLUME CALCULATION

Item Sheet No. 1 of 1

Calculations performed in accordance with New York State Stormwater Management Design Manual, August 2010. Section 4.2

Data:

Drainage Area, A acre

Rainfall, P = in. Refer to Figure 4.1

Impervious %, I %

WQv = ( (P) * (Rv) * (A) ) / 12 NYS Stormwater Management Design Manual, pg. 4-2

WQv = water quality volum (in acre-feet)

P = 90% Rainfall Event Number (see figure 4.1)

Rv = runoff volume = 0.05 + 0.009 (I), where I is percent impervious cover Rv = 

A = site area in acres (Contributing area)

GMW 7/30/2013

  

0.37

5.90

0.85

36.00

A = site area in acres (Contributing area)

Figure 4.1  90% Rainfall in New York State (NYSDEC, 2000) NYS Stormwater Management Design Manual, pg 4-2

WQv = acre-feet

WQv = CF

10% WQv = CF

25% WQv = CF

50% WQv = CF

75% WQv = CF5106

681

1702

3404

0.156

6808

Project 

Location

N:\2010 Projects\2010.0374.00 Fruit Belt Redevelopment\Engineering\Reports\Porous Pavement Report\parts\WQv & RRv Calcs 7/30/2013 10:09 AM



 



CALCULATION SHEET

SHEET NO.______OF______

JOB TITLE Fruit Belt Redevelopment

JOB NO. 2010.0374.00

CALCULATED BY DATE

CHECKED BY DATE

POROUS PAVEMENT SIZING CALCULATION

UNIT: ( )

Item Sheet No. 1 of

Calculation performed in accordance with New York State Stormwater Management Design Manual, August 2010. Section 5.3.11

Ap = Required Porous Surface = VW / ( n  x dt ) NYS Stormwater Management Design Manual, pg. 5-122

VW = design volume = WQV = CF

n  = porosity of gravel bed / reservoir = 

dt = depth of gravel bed / reservoir = FT * average depth based on plan detail

Ap = Required Porous Surface = SF9782

6808

0.40

1.74

GMW 7/30/2013
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